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Many of the remedies for the unfavorable conditions that 
may be disclosed by a careful analysis of a problem by the 
methods of soil mechanics are beautifully simple in principle. 
As an example, I was asked a few weeks ago by a practicing 
engineer, “ What would you do if you had to put a fairly heavy 
building on a site underlaid by a very soft, compressible clay?” 
I replied, “ Make a boat out of the foundation,” and he said, 
“ Oh yes, a mat.” That is all wrong. A mat is not a boat. 
The first principle of a boat is that it displaces its own weight 
in the supporting medium, and that is what I meant when 1 
said, “ Make a boat out of the foundation.” If the weight of 
soil excavated for the foundation is equal to and distributed 
in the same way as the load of the structure, the only settle­
ments which will occur will be due to disturbance or swelling 
of the underlying soil during excavation and construction, 
since, after the structure is completed, there will be no net 
change in stress in the underlying soil. Mats are greatly over­
rated as means of preventing differential settlement. It is a 
comparatively simple exercise in structures to show that a 
concrete mat, even if it is six or eight feet thick, is relatively 
flexible under the loads of a moderate-sized building and the 
reactions of a compressible soil. In many cases, in building 
construction, it can be shown that excavation of a weight of 
earth equal to the weight of the structure is much less expen­
sive than a mat, piles, or caissons, even if we include the cost 
of providing sufficient stiffness in the basement walls and 
framing to eliminate practically all differential settlement.
In this paper I have tried to give you a summary of the 
elementary principles of soil mechanics, and an outline of the 
possibilities of its application in engineering practice. You 
must remember that this is a new science and that there is a 
little that we know definitely, a little more that we suspect we 
know, a little more that we hope we know, and a whole lot 
that we know we don't know. Only by continued study in the 
laboratory and by careful, conscientious observation in the 
field can we hope eventually to establish a completely scientific, 
practical, and economical basis for the utilization of soil in 
the constructive arts.
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If our subgrade soils are to provide satisfactory founda­
tions for our highways, they must remain stable at all times 
and be free from detrimental volume changes due to a change 
in moisture content or from the formation of ice lenses which 
produce frost heaving.
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The shear value or load-bearing capacity of any soil de­
pends entirely on the internal friction and the cohesion of 
the individual particles making up the soil mass, unless some 
active form of binder or cement, either natural or manufac­
tured, is present. Since the values of these two important 
functions in soils are dependent upon the amount of moisture 
present, either in an absorbed state or as free water, and since 
the volume changes of soils are likewise dependent on the 
moisture content, the amount of water present in any soil or 
the affinity of the soil for water becomes very important.
Samples submitted to our soils laboratory are carefully 
analyzed and classified in accordance with certain standards 
as set out by the U. S. Bureau of Public Roads. The various 
physical characteristics determined in the laboratory definitely 
indicate how the soil will react under certain conditions.
If the quality of a certain soil is such that it will not make 
a satisfactory subgrade material, then the soil may be treated 
or replaced by some other satisfactory soil type. By treating 
some of the undesirable soils, it is possible to change their 
characteristics, so that the treated soil becomes a satisfactory 
subgrade material.
During the past construction season, seven experimental 
sections of subgrade treatment were constructed on State 
Road No. 30, south and west of Merrillville on the new divided- 
lane highway. The soils in this area are active, heavy clay 
soils of the A6 and A7 group. In order that we might favor­
ably compare the treated subgrade sections with the untreated 
ones, only the south lane of this new pavement was treated.
These treatments were as follows:
Method No. 1— This treatment consisted of a six-inch 
course of dune sand; other granular soils would have been 
comparable if they had contained less than 10% silt and clay. 
This course was constructed to a width of twenty-four feet 
and for a length of 2,500 feet. It is very important that a 
porous course of this type be provided with adequate drainage.
Method No. 2— This treatment consisted of the use of 125 
pounds per square yard of commercial agricultural limestone 
dust, incorporated in the upper three inches of the subgrade. 
Length of this treatment is 2,500 feet.
Method No. 3— This consisted of scarifying the subgrade 
to a depth of twelve inches and ponding with water for a 
period of not less than seventy-two hours. After ponding, 
the excess water was removed and the subgrade compacted. 
The length of this treatment is 2,500 feet.
Method No. 4— This consisted of a 2,500-foot section in 
which the upper three inches of the subgrade was treated 
with tar (T.C.).
Method No. 5— Same as in No. 4, except emulsified asphalt 
(AES-1) was used.
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Method No. 6— Same as in No. 4, except liquid asphalt 
(MC-l) was used.
Method No. 7— This subgrade treatment consisted of a 
3,300-foot section of three-inch stabilized material course, con­
structed as a part of the subgrade to form a foundation for 
the pavement to be constructed upon.
To date, no conclusions have been drawn as to the relative 
merit of these various treatments.
In other instances, gravel or crushed stone subbase courses 
with adequate drainage are constructed. Where unstable acid 
silts or clays are encountered, these soils are greatly improved 
by treatments with limestone.
Where extremely unstable areas are encountered, contain­
ing free water due to stratified soil layers and pockets, and 
the soils containing the water respond to drainage, a system 
of subsurface drainage with porous backfill is recommended 
for the removal of the free water. This type of treatment is 
very successful. Where these conditions are encountered, soil 
borings should be made, and soil profiles plotted showing the 
soil types, their limits, and moisture conditions. After these 
sketches have been completed, the value of a drainage system 
can be easily visualized.
Recent improvements and control in soil compaction are 
playing a very important part in the construction of fills and 
embankment sections. The State Highway Commission of 
Indiana, in conjunction with the U. S. Bureau of Public Roads, 
is contemplating a co-operative project to investigate the pos­
sibility of using various types of rollers for compaction, both 
with and without moisture control.
The above-mentioned items are only a few of the problems 
for soil studies in connection with highways. The application 
of soil science to highways has a large scope, and is certainly 
an item that should not be overlooked in highway improve­
ments, if such improvements are to be made on an economical 
basis.
PROTECTING TREES ALONG OUR ROADS 
H. J. Schnitzius,
Landscape Supervisor, State Highway Commission 
of Indiana, Indianapolis
In turning over in my mind the material which I wanted 
to use on this paper, an incident at the recent contractors' 
convention at French Lick kept intruding itself in my 
thoughts.
A well-known contractor, slightly in his cups but still able 
to navigate, was telling me of some recent experiences he 
had had in seeding on one of his jobs. And, as is usually the 
case under the strain of spirits, he would break off in the
